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Analysis of the Initial Process of Liquid Injection into Gas
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At the initial stage of injection, the injection liquid has not yet broken up and in a range
of low surrounding pressure (0.048~0.10 MPa), the tip of the injection flow always
forms a shape of a thin string. This phenomenon is not known popularly and the reason
of the formation of the thin string is not clear. For higher surrounding pressure about
3.0 MPa, the mushroom shape is observed at the initial period but the root is not so thin.
In this paper, by applying the MARS method for simulating free surface of two phase
flow, the analysis of liquid injection into gas is practiced. The phenomena of the
characteristic features of the initial liquid injection shape at low and high surrounding
pressures are reproduced and reasons are cleared. And, the processes of the initial
break-up of the liquid film are numerically observed.

Keywords: Liquid Injection into Gas, Simulation, MARS Method, Initial Shape, Break-
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Fig. 5 Computed liquid contours (Z,=0.048 MPa, viy= 170 m/s)
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Fig. 6 Computed liquid contours (£P;=0.088 MPa, vi,= 170 m/s)
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Fig. 7 Computed velocity profiles (P,=0.088 MPa, vi,= 170 m/s)
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Fig. 8 Computed liquid contours (Z;=3 MPa, vi=183 m/s)
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54
Fig.9 Computed liquid contours , pressure and velocity (2, =3 MPa, viy=40 - 120 m/s (refer to context))
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